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,QWURGXFWLRQ
7KH XVH RI FRQWURO WRROV WR PDQDJH VHUYLFHV LQ ,QIRUPDWLRQ 7HFKQRORJ\ ,7 LV D UHDOLW\ LQ FRQWHPSRUDU\
RUJDQL]DWLRQVWKLVFDQEHVWDWHGRQWKHXQGHUVWDQGLQJWKDWWKHFRQWUROVFDQJHQHUDWHILQDQFLDOUHVXOWVDQGFRQWULEXWH
WRUHDFKRUJDQL]DWLRQDOJRDOV
7KH H[LVWHQFH RI ,7 V\VWHPV LV LQFUHDVLQJO\ ZLGHVSUHDG LQ GDLO\ OLIH DQG WKHLU LPSRUWDQFH IRU RUJDQL]DWLRQV
LQFUHDVHHIILFDF\LVUHFRJQL]HG
,QODVWWZHQW\\HDU¶V%UD]LOLDQJRYHUQPHQWKDVVKRZQFRQVWDQWFRQFHUQZLWK,7PDQDJHPHQWHVSHFLDOO\UHJDUGLQJ
WKHXVHRILWVEHQHILWVDVDWRROWRRSWLPL]HDGPLQLVWUDWLYHFDSDFLW\7KHFUHDWLRQRIWKH,QIRUPDWLRQDQG,75HVRXUFHV
$GPLQLVWUDWLRQ6\VWHPRI WKH)HGHUDO*RYHUQPHQW 6,63 LQ LVSURRI WKDWYLVLRQ LVDOUHDG\PRUH WKDQD WZR
GHFDGH 7KH 6,63 WDUJHW LV RUJDQL]H WKH RSHUDWLRQ FRQWURO VXSHUYLVLRQ DQG FRRUGLQDWLRQ RI LQIRUPDWLRQ DQG
FRPSXWLQJUHVRXUFHVRIDOO%UD]LOLDQSXEOLFDGPLQLVWUDWLRQ
%UD]LOLDQ ODZV VWDWH WKH WHFKQRORJ\ VHUYLFHV VKRXOGEH H[HFXWLQJE\SULYDWH FRPSDQLHV MXVWLI\LQJ WKH QHHG WR
FRQWURODQGVXSHUYLVHWKHLPSOHPHQWDWLRQRIWKHVHVHUYLFHVWKDWWHFKQRORJ\DFWLYLWLHVLQFOXGH6HUYLFH'HVNVHUYLFHV
ZKLFK WKH W\SH RI FRQWUDFW LV E\ LPSOHPHQWLQJ D WHOHSKRQH H[FKDQJH WKDW UHJLVWHU WKH WLFNHW WKURXJK D VHUYLFH
PDQDJHPHQW VRIWZDUH ,WV SHUIRUPDQFHPXVW EHPHDVXUHG E\ WKH 6HUYLFH /HYHO$JUHHPHQW 6/$ZKLFK LV WKH
PDLQZD\ WRPHDVXUH LI WKHFRQWUDFWRU LVSURSHUO\SD\LQJ WKH VHUYLFH LQ WKDWFDVH WKH%UD]LOLDQJRYHUQPHQW7KDW
W\SHRIVRIWZDUHPXVWWRSURYLGHUHSRUWVGDWDDQGDUHDOFRQWUROSODWIRUPRIFRQWUDFWHGDFWLYLWLHVWKHUHIRUHVKRXOGEH
VLPSOHDQGSUDFWLFDOWRXVH
&XUUHQWO\6,63ZRUNVZLWKDODUJHSRUWIROLRRISURMHFWVDQGLQLWLDWLYHVEXWLWHVVHQFHVLVWRIRFXVRQDFWLRQVWKDW
RSWLPL]HWKHXVHRIWHFKQRORJLFDOUHVRXUFHIRUJRYHUQPHQWRQHRIWKHPLVZHEVWDQGDUGVLQHJRYHUQPHQWH3:*
DQGLQVLGHWKLVWKHPHXVDELOLW\LVDGGUHVVHG,Q%UD]LOLDQ*RYHUQPHQWSXEOLVKHGWKHXVDELOLW\PDQXDOWREHD
JXLGHLQ%UD]LOLDQSXEOLFDGPLQLVWUDWLRQV\VWHPVDQGZHEVLWHV
,Q 6,63¶V YLHZ XVDELOLW\ LV DQ HVVHQWLDO GLVFLSOLQH WR WKH LQIRUPDWLRQ DQG VHUYLFHV SURYLGHG E\ WKH %UD]LOLDQ
3XEOLF$GPLQLVWUDWLRQWKDWDUHGHYHORSHGDQGPDLQWDLQHGLQDFFRUGDQFHZLWKWKHH[SHFWDWLRQVDQGQHHGVRIFLWL]HQV
DQGIRULWWRXVHLQIRUPDWLRQDQGVHUYLFHVDQGIXOOIRUPVDWLVIDFWRU\
,Q%UD]LOLDQ1DWLRQDO&DQFHU,QVWLWXWH,1&$DFTXLUHGDQHZ6HUYLFH'HVN0DQDJHU6RIWZDUHLQRUGHUWR
VLPSOLI\ VXSSRUW RSHUDWLRQV WKURXJK QDUURZ LQWHJUDWLRQ EHWZHHQ VHUYLFH UHTXHVW PDQDJHPHQW SURFHVV LQFLGHQW
SUREOHP FKDQJHV NQRZOHGJH DVVHWV DQG FRQILJXUDWLRQ 7R DFKLHYH WKHVH JRDOV XVDELOLW\ PXVW EH GLVFXVVHG DQG
PHDVXUHG
7KLVSDSHUDLPWRPHDVXUHKRZWKHXVDELOLW\RIDVHUYLFHGHVNPDQDJHUVRIWZDUHFDQLQIOXHQFHWKHHIILFLHQF\RI
WKHVHUYLFHRSHUDWLRQ&RQVHTXHQWO\LVH[SHFWHGWRSURYLGHLQIRUPDWLRQWRPDNHWKHEHVWDQGWKHPRVWFRVWHIIHFWLYH
V\VWHPRI,1&$
7KLVSDSHULVRUJDQL]HGLQWRVHFWLRQV)LUVWRQHLVWKHLQWURGXFWLRQWKDWH[SODLQVWKHSUREOHPDQGWKHJRDORIWKLV
SDSHU7KHVHFRQGVHFWLRQGHVFULEHVXVDELOLW\HVSHFLDOO\WKH%UD]LOLDQ*RYHUQPHQW¶VYLHZRQWKHVXEMHFW7KHWKLUG
RQH UHSRUW WKHPHWKRGRORJ\ XVHG WR MXVWLI\ WKLV FKRLFH 7KH IRXUWK VKRZV WKH DQDO\VLV DQG UHVXOWV DQG VHFWLRQ 
SUHVHQWVWKHFRQFOXVLRQVDQGWKHSURSRVDORIIXWXUHVWXGLHV
1.1. Brazilian National Cancer Institute 
7KH1DWLRQDO&DQFHU,QVWLWXWH,1&$SOD\VDPXOWLSOHUROHLQDOODUHDVRIFDQFHUSUHYHQWLRQDQGFRQWUROLQ%UD]LO
±SUHYHQWLRQHSLGHPLRORJLFDOVXUYHLOODQFH WUHDWPHQW LQIRUPDWLRQHGXFDWLRQDQGUHVHDUFK$VD WHFKQLFDOGLYLVLRQ
RIWKH)HGHUDO*RYHUQPHQWXQGHUWKHGLUHFWDGPLQLVWUDWLRQRIWKH0LQLVWU\RI+HDOWKWKH,QVWLWXWHSURYLGHVFDQFHU
FDUHZLWKLQWKH,QWHJUDWHG3XEOLF+HDOWK6\VWHP686
0RUHRYHU LW IRUPXODWHVDQGFRRUGLQDWHVSXEOLFSROLFLHVGHYHORSVUHVHDUFKDFWLYLWLHVDQGGLVVHPLQDWHVSUDFWLFHV
DQGNQRZOHGJHRQPHGLFDORQFRORJ\'XHWRLWVSDWWHUQVRIH[FHOOHQFHZKLFKDUHFRPSDUDEOHWRWKHZRUOGVPDMRU
FDQFHUFDUHFHQWHUV,1&$KDVEHFRPHDQDWLRQDODQGLQWHUQDWLRQDOPRGHOLQFDQFHUFRQWURO$NH\IDFWRUIRU,1&$
WR IXOILOO LWVPLVVLRQ LV WKH GHGLFDWLRQRI RXU SURIHVVLRQDO VWDIIZKRVH LQWHJUDWHGZRUN LV EDVHG RQ D SDUWLFLSDWLYH
PDQDJHPHQWPRGHO,QWKLVPRGHOZDVLQFRUSRUDWHGZLWKVXFFHVVLQYROYLQJDOORXUHPSOR\HHVDQGFKDQJLQJ
IRUWKHEHWWHUWKHGHOLYHU\RIVHUYLFHVWRWKH%UD]LOLDQSRSXODWLRQ
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(YHU\GD\QHZGHPDQGVKDVEHHQSUHVHQWLQYROXPHDQGFRPSOH[LW\UHVXOWLQJIURPPRUHVSHFLILFWHFKQRORJLFDO
VROXWLRQVRIWKHKRVSLWDODUHDZKLFKEHLQJLQVWDOOHGLQ,1&$XQLWVJURZWK,1&$ZRUNIRUFHZLWKQHZPHPEHUVDQG
HPSOR\HHVDQGDXWRPDWLRQRIKRVSLWDOSURFHGXUHV
7KH UHTXLUHPHQW RI D EHWWHU SHUIRUPDQFH IRU ,7 DUHD LV LQFUHDVLQJO\ LQWHQVH GHPDQGLQJ WKH PDQDJHPHQW RI
VROXWLRQV V\VWHPV DQG HTXLSPHQW HQVXUHV WKH LQQRYDWLRQ VDIHW\ DQG SHUPDQHQW DYDLODELOLW\ RI VHUYLFHV
&RQVHTXHQWO\ LW LV QHFHVVDU\ D FRQVWDQW DFWLYLW\ RI SURVSHFWLQJ LQVWDOODWLRQ PDLQWHQDQFH PRQLWRULQJ DQG
LPSURYHPHQWRI WKH HQWLUH WHFKQRORJLFDO VROXWLRQZKLFK UHTXLUHV WHFKQLFDO VHUYLFHV LQ ,77KH ,7'LYLVLRQ '7,
IDFHVDFKDOOHQJHWKDWJRHVEH\RQGWKHFXUUHQWO\FDSDFLW\7KHGHSDUWPHQWKDVEHHQDGDSWLQJWKHQHZUXOHVRI WKH
%UD]LOLDQJRYHUQPHQWWRJHWKHUZLWKWKHQHHGWRDGDSWWRWKHHPHUJHQFHRIQHZWHFKQRORJLHV
&XUUHQWO\ WKH6HUYLFH'HVN WHDP DWWHQGPRUH WKDQ VL[ XQLWV ORFDWHG LQ5LR GH -DQHLUR FLW\ 7KHVH XQLWV DUH LQ
DGGLWLRQ WR KRVSLWDOV UHVHDUFK IDFLOLWLHV DGPLQLVWUDWLYH KRWHOV DQGZDUHKRXVHV7KHUHIRUH FRQWURO LV QHFHVVDU\ WR
HQVXUHTXDOLW\PDQDJHPHQWRILQIRUPDWLRQDQGFRQWUROVRIWZDUHXVDELOLW\LVFULWLFDOIRUWKLVWRKDSSHQ
8VDELOLW\
7KH OLWHUDWXUH SUHVHQWV GLIIHUHQW SHUVSHFWLYHV RQ XVDELOLW\ 7KLV VHFWLRQ DLPV WR SUHVHQW EULHIO\ VRPH RI WKH
WKHRUHWLFDOYLHZVRQXVDELOLW\DQGGHHSHQLQJWRWKH%UD]LOLDQJRYHUQPHQW
VYLHZRQWKLV7KHFRQFHSWRIXVDELOLW\LV
WKH V\VWHP¶V DELOLW\ RU DQ LQWHUIDFH WKDW DOORZV XVHUV WR EH DEOH WR HDVLO\ UHDFK WKHLU LQWHUDFWLRQZLWK WKH V\VWHP
JRDOVRQHRIWKHPRVWLPSRUWDQWTXDOLWLHVRIDQLQWHUIDFHDQGWKLVLVFRQVLGHUHGDQXVDELOLW\SUREOHPLIDSDUWLFXODU
JURXSRIXVHUVILQGLWGLIILFXOWWRSHUIRUPDWDVNZLWKLW8VDELOLW\KDVPXOWLSOHFRPSRQHQWVDQGHIIHFWLYHO\LWGRHV
QRWKDYHXQLIRUPVSHFLILFLQGH[HV
8VDELOLW\ UHIHUV WR WKH TXDOLW\ RI D XVHU
V H[SHULHQFH ZKHQ LQWHUDFWLQJ ZLWK SURGXFWV RU V\VWHPV LQFOXGLQJ
ZHEVLWHVVRIWZDUHGHYLFHVRUDSSOLFDWLRQV8VDELOLW\LVDERXWHIIHFWLYHQHVVHIILFLHQF\DQGWKHRYHUDOOVDWLVIDFWLRQ
RIWKHXVHU3UREOHPVZLWKXVDELOLW\DUHIUHTXHQWDQGRFFXUPDLQO\ZKHQWKHQHHGVRIXVHUVDUHQRWLQFOXGHGLQWKH
GHILQLWLRQDQGDQDO\VLVRIWKHUHTXLUHPHQWVRUZKHQWKH\DUHQRWFRQVLGHUHGLQWKHGHYHORSPHQWRIVRIWZDUH
7RXQGHUVWDQGWKHZRUNLQ WKLVSDSHU LVQHFHVVDU\WRNQRZWKHYLVLRQWKDW WKH%UD]LOLDQJRYHUQPHQWKDVRQWKH
VXEMHFW ,Q DGGLWLRQ \RXQHHG WR VHH WKHTXDOLW\RIXVDELOLW\ DV DQRSWLPL]DWLRQ WKURXJK WKHSURYLVLRQRI VHUYLFHV
UHODWLQJWRWKH%UD]LOLDQFLWL]HQ8VDELOLW\LVDQHVVHQWLDOWRSLFIRUWKHLQIRUPDWLRQDQGVHUYLFHVSURYLGHGE\3XEOLF
$GPLQLVWUDWLRQLQ%UD]LOZLWKVKRXOGEHLQYROYHGDQGPDLQWDLQHGLQDFFRUGDQFHZLWKWKHH[SHFWDWLRQVDQGQHHGVRI
FLWL]HQVDQGIRULWWRXVHWKHIXOOLQIRUPDWLRQDQGVDWLVIDFWRU\VHUYLFH
7KHGHILQLWLRQRIXVDELOLW\LVWKHVWXG\RUDSSOLFDWLRQRIWHFKQLTXHVWKDWSURYLGHWKHHDVHRIXVHRIDQREMHFWLQ
WKLV FDVH D VLWH RU D VRIWZDUH8VDELOLW\ DLPV WR HQVXUH WKDW DQ\ SHUVRQ FDQ XVH WKH VLWH RU VRIWZDUH DQG WKDW LW
IXQFWLRQVDVH[SHFWHGE\WKHSHUVRQ
2.1. CA Service Desk Manager 
7KH SURFHVV RI PDWXULW\ RI VHUYLFH PDQDJHPHQW DFFRUGLQJ WKH GDLO\ QHHGV RI FRVW VDYLQJV FDQQRW KDYH D
FRPSOH[VRIWZDUHIRUWKHHQGXVHU&RPSXWHU$VVRFLDWHV6HUYLFH'HVN0DQDJHUWRRO&$6'0DOORZVDQLQWXLWLYH
DFFHVV WR NQRZOHGJH FROODERUDWLRQ SUREOHP VROYLQJ UHTXHVW VHUYLFHV DQG PDQDJLQJ ,7 DVVHWV 7KLV DSSOLFDWLRQ
FRYHUVILIWHHQ,7,/IUDPHZRUNSURFHVVHVWKDWHQDEOHVWKHHIIHFWLYHPDQDJHPHQWRIDVHUYLFHWKURXJKLWVOLIHF\FOH
7KLVWRROUHGXFHVWKHEXVLQHVVULVNDQGFRVWDVVRFLDWHGZLWK,77KHUHFRUGRIDOOFKDQJHVDQG'HOLYHU\2UGHUVIRU
WKHOLIHF\FOHRIDSSOLFDWLRQVRQWKH)LQDQFLDO(QWLW\DUHEDVHGRQWKHXVHRI&$6'0WRRO
&$6HUYLFH'HVN0DQDJHUWRROKDVDTXHXHZKHUH\RXFDQYLHZVHUYLFHUHTXHVWV5))5)&DQG5)5ZKLFKDUH
FDUULHGRXWE\YDULRXVWHDPVRIWKH,QVXUHU'XHWRWKHFRQILGHQWLDOLW\RIWKHRUJDQL]DWLRQVWXG\WKHLPDJHFDQQRWEH
SUHVHQWHGLQGHWDLO
7KH VRIWZDUH ZDV SXUFKDVHG E\ '7, LQ RUGHU WR RSWLPL]H WKH WLFNHW V\VWHP DQG HQVXULQJ WKDW UHSRUWV RI
DFFRXQWDELOLW\IRU,7LQIUDVWUXFWXUHFRQWUDFWVDUHUHOLDEOH
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0HWKRGRORJ\
,Q0DUFKZDVVWDUWHG WKHGDWDFROOHFWLRQ WRHYDOXDWH&$6HUYLFH'HVNPDQDJHUXVDELOLW\7KHVWXG\ZDV
FRQGXFWHGZLWKWKHHQWLUHWHDPRI'7,,7LQIUDVWUXFWXUHDQGSURSRVHGWRDOOXVHUVZKRSDUWLFLSDWHLQWKHHYDOXDWLRQ
RIWKHQHZV\VWHP
3.1. Data collection instruments 
7KLV UHVHDUFKXVHG WUHH LQVWUXPHQWV IRUGDWDFROOHFWLRQ IRUDVVHVVPHQWRIXVDELOLW\ D36684WKH3RVW6WXG\
6\VWHP8VDELOLW\4XHVWLRQQDLUHE&)886,,QWHUQDWLRQDO&ODVVLILFDWLRQRI)XQFWLRQDOLW\±8VDELOLW\,DQGF
&)886 ,, ,QWHUQDWLRQDO &ODVVLILFDWLRQ RI )XQFWLRQDOLW\± 8VDELOLW\ ,,7KHVH TXHVWLRQQDLUHV ZHUHGLVWULEXWHGWR
WKHHPSOR\HHV DOO&$6'0XVHUVDQG FROOHFWHGDIWHUILOOHG(YHU\SDUWLFLSDQWZDV LQIRUPHG DERXW WKHSXUSRVH RI
WKHVWXG\DQGLQVWUXFWHGRQWKHTXHVWLRQQDLUHV
7KLV SDSHU XVHG TXHVWLRQQDLUHV DQG VFDOHV ZLWK LQVWUXPHQWV WR FROOHFW VXEMHFWLYH GDWD IURP XVHUV DQG WKHLU
DSSOLFDWLRQ LV UHOLDEOH WRDFFHVVXVDELOLW\%\FRQVHTXHQW WKHTXHVWLRQQDLUHVXVHG LQ WKLVVWXG\36684&)886
,DQG&)886,,DUH SHUIHFWO\ DSSOLFDEOH WR HYDOXDWHWKH XVDELOLW\ RIVRIWZDUH DQG V\VWHPV 7KHVH
TXHVWLRQQDLUHVZRUHWHVWHGDQGDSSURYHGDVGDWDFROOHFWLRQWRROVWRHYDOXDWHXVHUVDWLVIDFWLRQRQPDQ\V\VWHPVW\SHV
DQGDUHRIWHQXVHGIRUWKLVSXUSRVH
36684 LV D LWHP WRROV GHYHORSHG IRU WKH SXUSRVH RI DFFHVVLQJ XVHUV SHUFHLYHG VDWLVIDFWLRQ ZLWK WKHLU
FRPSXWHUV\VWHPV,WKDVLWVRULJLQLQWKH68063URMHFW6\VWHP8VDELOLW\0HWULF6DQLQWHUQDO,%0SURMHFWLQWKH
¶V7KHSXUSRVHRIWKH6806ZDVWRGRFXPHQWDQGYDOLGDWHSURFHGXUHVIRUPHDVXULQJV\VWHPXVDELOLW\DVZHOODV
SHUIRUPDQFHXVDELOLW\SUREOHPVDQGXVHUVDWLVIDFWLRQ
7KH 36684 4XHVWLRQQDLUH LV SURYLGHG WR WKH XVHU DIWHU WKH\ KDYH FRPSOHWHG DOO QRUPDO FRQGLWLRQ
VFHQDULRV,WVILOOLQJFRQVLVWVRIVHOHFWLQJDQGPDUNLQJRQHRIWKHRSWLRQVWKDWWKHVRIWZDUHXVHUGHHPDSSURSULDWHWR
UHVSRQVH HDFK TXHVWLRQ EDVHG RQ D SRLQW VFDOH ZKHUH WKH ORZHU UHVSRQVH WKH KLJKHU WKH VXEMHFWV XVDELOLW\
VDWLVIDFWLRQZLWKWKHV\VWHP
7KH36684FDQEHXVHGWRSURGXFHWKHIROORZLQJPHDVXUHVD6<686(±6\VWHPXVHIXOQHVVFDOFXODWHGE\
WDNLQJ WKHDYHUDJHRI WKH LVVXHV E ,1)248$/± ,QIRUPDWLRQ TXDOLW\ FDOFXODWHG E\ WDNLQJ WKH DYHUDJH RI
TXHVWLRQV  F ,17(548$/ ± ,QWHUIDFH TXDOLW\ FDOFXODWHG E\ WDNLQJ WKH DYHUDJH RI TXHVWLRQV  G
29(5$//±*HQHUDOXVHUVDWLVIDFWLRQZLWKWKHV\VWHPFDOFXODWHGEDVHGRQWKHDYHUDJHRITXHVWLRQV
,&)V TXHVWLRQQDLUHV DUH D FRPSUHKHQVLYH DQGPXOWLGLVFLSOLQDU\ LQVWUXPHQW IRFXVHG RQ WKH LQGLYLGXDO DQG LW LV
JDLQLQJUHFRJQLWLRQZRUOGZLGH7KH,&)&RUH6HWVDUHSUDFWLFDOWRROVWKDWUHSUHVHQWVHOHFWLRQVRIFDWHJRULHVIURPWKH
ZKROHFODVVL¿FDWLRQ7KHVH,&)&RUH6HWVZDUHFRPELQHGWRFUHDWHWKH([WHQGHG,&)&RUH6HWWRHYDOXDWHDVHULHV
RIKXPDQGLVDELOLWLHVXVLQJLQVWUXPHQWVDQGV\VWHPV7DEOHVKRZVWKHDQVZHUNH\RQTXHVWLRQQDLUH
7DEOH$QVZHUWDEOH
%DUULHU )DFLOLWDWRU
%LJ

0HGLXP

6PDOO

6PDOO

0HGLXP

%LJ



7KH,&)VFDOHLVFODVVLILHGDVDEDUULHURUDIDFLOLWDWRUFRQVLGHULQJDJUDGXDWLRQRIEDUULHUWRDIDFLOLWDWRU
6LQFHWKHXVHUPXVWWDNHDSRVLWLYHRUQHJDWLYHSRVLWLRQIRUHDFKLWHPWKHQHXWUDOTXDOLILHUZDVUHPRYHGIURPWKH
DQVZHUNH\
3.2. Sample 
7KH TXHVWLRQQDLUH ZDV DSSOLHG WR  XVHUV 1LQH SDUWLFLSDQW ZHUH PDOH DQG WZR DUH IHPDOH 7KH DJH RI WKH
SDUWLFLSDQWV ZDV EHWZHHQ  DQG  \HDUV 1LQH RI WKHP DUH JUDGXDWHV LQ ,7 DQG WZR LQ RWKHU SURIHVVLRQV
$GPLQLVWUDWLRQDQG(QJLQHHULQJ7KUHHSDUWLFLSDQWVDUH,1&$VHPSOR\HHVDQGHLJKWDUHRXWVRXUFHGWRH[HFXWH,7
LQIUDVWUXFWXUHMREV
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3.3. Methodological Procedures 
7KHPHWKRGRORJLFDOSURFHGXUHVLQFOXGHGWKHIROORZLQJVWHSV

D OLWHUDWXUH UHYLHZDLPHG DWOLIWLQJ WKHVWDWH RI WKH DUWRQ WKH VXEMHFWUHVHDUFKHGXVDELOLW\DQG WKHVHOHFWLRQ
RIDSSURSULDWHGDWDFROOHFWLRQLQVWUXPHQWV36684&)886,DQG&)886,,
E SUHSDUDWLRQRIWKHGDWDFROOHFWLRQLQVWUXPHQWVWRWKHORFDOODQJXDJH%UD]LOLDQ3RUWXJXHVHLQFOXGLQJLWHPV
RQGHPRJUDSKLFGDWDIURPSDUWLFLSDQWVVXFKDVJHQGHUDJHHGXFDWLRQHWFDQGLQVWUXFWLRQVRQILOOLQJRXW
KHTXHVWLRQQDLUH
F SLORWWHVWRIGDWDFROOHFWLRQLQVWUXPHQWVZLWKSDUWLFLSDQWVRQWKHFRUUHFWXQGHUVWDQGLQJRILQVWUXFWLRQVDQG
UHODWHGLVVXHV
H'LVWULEXWLRQRITXHVWLRQQDLUHVWRILOODQGVXEVHTXHQWJDWKHULQJIRUGDWDFROOHFW
I6WDWLVWLFDOGDWDDQDO\VLVXVLQJWKH,%06366VRIWZDUH
J'DWDDQDO\VLVDQGGLVFXVVLRQRIUHVXOWV

7KHQH[WVHFWLRQEDVHGRQWKHPHWKRGRORJ\ZLOOSUHVHQWWKHDQDO\VLVDQGUHVXOWV,QDGGLWLRQWRSUHVHQWWKHUHVXOWV
QH[WVWDJHVHHNVWRRIIHUVROXWLRQVWRLPSURYHWKHVHUYLFHGHYHORSLQJDVVXPSWLRQVEDVHGRQFROOHFWHGLQIRUPDWLRQ
$QDO\VLVDQG5HVXOWV
3UHYLRXVO\WKHDQDO\VLVRIUHVXOWVLVLPSRUWDQWWRKLJKOLJKWVRPHIHDWXUHVWKDWUHODWHWRWKHVXEMHFWDQDO\]HG7KH
WRROZDVDFTXLUHGE\,1&$WRUHSODFHWKHRQHDOUHDG\XVHG(LJKWRIUHVSRQGHQWVVLJQDOHGWKDWXVHG6*67V\VWHP
GHYHORSHGE\'7,LQDGGLWLRQLVVLJQLILFDQWUHSRUWWKHVHVDPHUHVSRQGHQWVKDGQHYHUXVHG&$EHIRUH
4.1. System Usability Questionnaire and Important Topics (SYSUSE, INFOQUAL and INTERQUAL) 
*HQHUDOO\ VRIWZDUH XVH IDFLOLW\ SHUFHSWLRQ UHDFKHVPHGLXP OHYHOV KDYLQJ DV WKHZRUVW DQG WKH EHVW DQDO\VLV
EHWZHHQDQG5HVSRQGHQWVVDLGWKDWWKHXVHRIWKHVRIWZDUHLVQRWHDV\7KLVUHVXOWVXJJHVWVDUHTXLUHPHQWIRU
XVHU¶VTXDOLILFDWLRQVRWKDWWRSLFWKHUHLVHYLGHQFHWKDWSULRUWUDLQLQJLVHVVHQWLDOIRUWKHV\VWHPDGRSWLRQ
2QHRIWKHORZHVWDYHUDJHVFRQFHUQVWKHLQIOXHQFHRIWKHV\VWHPRQFRPSOLDQFHZLWKWKHWHDPWDVNVEXWLWZDVQ¶W
VDWLVIDFWRU\ ,I WKH VRIWZDUH¶VXVDELOLW\ LV DIIHFWLQJ WKHZRUNLQJFDSDFLW\ LWPHDQV WKDW WKLV DSSOLFDWLRQQHHG WREH
DGDSWHGWRWKHRUJDQL]DWLRQ¶VSURFHVVHV
2QWKHRWKHUKDQGXVHUVVLJQDOHGWKDWWRJHWDWLFNHWWKURXJKWKHVRIWZDUHWKH\TXLFNO\PDQDJHGWRLQWHUSUHWWKH
LQIRUPDWLRQ WKXV EHLQJ DEOH WR SHUIRUP WKH WDVNV ZLWK VSHHG 7KLV LQIRUPDWLRQ IRFXVHV IRU XQGHUVWDQGLQJ WKH
RSHUDWLRQRIUHJLVWHULQJDWLFNHWDSSHDUVWREHWKHPRVWFRPSOH[DFWLYLW\XVLQJWKHV\VWHP
(YHQUHVSRQGHQWVZKRKDYHXVHG WKHSUHYLRXVV\VWHP7HFKQLFDO6XSSRUW0DQDJHPHQW6\VWHP6*67GRQRW
IHHOFRPIRUWDEOHXVLQJ&$6'0WRFRQWUROWKHLUDFWLYLWLHVLQDGGLWLRQWRWKLVLQIRUPDWLRQLWLVLPSRUWDQWWRPHQWLRQ
WKDWRQHRIWKHORZHVWDYHUDJHZDVRQHWKDWGHDOVZLWKWKHHDVHRIOHDUQLQJWRXVH&$6HUYLFH'HVN0DQDJHU
7KH KLJKHVW DYHUDJH ZDV LGHQWLILHG WKDW VD\ DERXW WKH DFFUHGLWDWLRQ RI WKH UHVSRQGHQW FRXOG EHFRPH PRUH
SURGXFWLYHZKHQXVLQJWKHVWXGLHGVRIWZDUH,QWKH'7,HQYLURQPHQWWKLVLQIRUPDWLRQFDQEHVHHQDVDYDOXDEOHZD\
VLQFH LW LV D VLJQ WKDW WKH WHDP LV UHVLVWDQW DJDLQVW&$EXW WKHZD\ LQZKLFK LWPXVWEH LPSOHPHQWHG5HVSRQVHV
DQDO\VLVWHQGVWRSRLQWWRDQHHGKLJKHUTXDOLILFDWLRQWRXVHWKHV\VWHP
7KH DYHUDJH RQ HUURU UHFRYHU\ ILHOGV SRLQW WR DQ LQVHQVLWLYH HUURU UHSDUDELOLW\ FDSDFLW\ RQ V\VWHP ,Q RUGHU WR
SURYLGHDEURDGHUYLHZRIWKDWVWHSLVSUHVHQWHGRQ)LJXUHDFKDUWZLWKWKHUHVSRQVHVDYHUDJH
7R VXSSRUW WKH GDWD DQDO\VLVZDV FDOFXODWHG WKH VWDQGDUG GHYLDWLRQ DYHUDJHZLWK LV LPSRUWDQW WR TXDQWLI\ WKH
DPRXQWRIYDULDWLRQRUGLVSHUVLRQRIGDWDYDOXHV7KLVVWHSIRXQGZKLFKLVFRQVLGHUHGORZ
&RQVLGHULQJWKHPRVWRSWLPLVWLFDQVZHUZRXOGEHWKHFKDUWUHIOHFWVWKHDVVHVVPHQWWKDWVWHSZDVQRWJRRG1R
UHVSRQVHKDVEHHQOHVVEXWWKLVSHUFHSWLRQLVQRWHQWLUHO\SHVVLPLVWLFVLQFHTXHVWLRQVDERXWWKHV\VWHPFUHGLELOLW\
KDGWKHEHVWUHYLHZV


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)LJ6<686(VWHSDQVZHUVDYHUDJH
4.2. Information and Interface Quality (IFC 1 and IFC 2) 
)RU WKLV VWHS ZDV XVHG WZR DQDO\WLFDO SHUVSHFWLYHV )LUVW RQ ,&) DQDO\]HV LQGLYLGXDOO\ HDFK UHVSRQVH
FRQVLGHULQJWKDWWKHVXPRIUHVSRQVHVLVJUHDWHUWKDQWKHHYDOXDWLRQLVJRRGRWKHUZLVHWKHHYDOXDWLRQLVQHJDWLYH
,QWKLVSHUVSHFWLYHWKHUHVXOWFDQFRQVLGHUHGQHJDWLYHEHFDXVHUHVSRQGHQWVWRWDOHGYDOXHVWKDQWHQDQGWKHRWKHUV
KDGYDOXHVJUHDWHUWKDQ
,QRWKHUDQDO\VLVSHUVSHFWLYHWKHGDWDLQWHUSUHWDWLRQZDVGLIIHUHQWO\IURPWKHSUHYLRXVVWHS,QJHQHUDODV)LJXUH
WKHDYHUDJHRIUHVSRQVHVLVDERYHZKLFKPHDQVDVLPSOLVWLFYLHZWKHUHLVDVOLJKWVDWLVIDFWLRQZLWKWKHV\VWHP
LQWHUIDFHGXULQJWKLVVWHS









)LJ,&)VWHSDQVZHUVDYHUDJH
$WWKHEHJLQQLQJRIWKLVVWHSWKHTXHVWLRQVGHDOZLWKWKHVRIWZDUH¶VHDVHRIXVH7KHILUVWWKUHHTXHVWLRQVUHVXOW
DYHUDJHVEHORZHVSHFLDOO\WKHTXHVWLRQWKDWDVVHVVHVWKHHDVHRIV\VWHPXVH$IWHUWKDWDUHDGGUHVVHGTXHVWLRQV
FRYHULQJKRZWKHV\VWHPDIIHFWVWKHSHUIRUPDQFHRIWDVNV6HYHQRIWKHUHVSRQGHQWVFRQVLGHUWKDWWKHVRIWZDUHKDV
VRPHEDUULHUWRZRUNDQGWKHVHVDPHUHVSRQGHQWVKDGVRPHGHJUHHRIGLVVDWLVIDFWLRQZLWKWKHV\VWHP
7KURXJKWKHFKDUWSUHYLRXVO\SUHVHQWHGLWLVSRVVLEOHYHULI\WKHDYHUDJHRIWKHUHVSRQVHVDIWHUWKHLQLWLDOVWHSLV
UHDVRQ WR DVVXPH WKDW WKHUH LV D UHODWLYH TXDOLW\ LQ WKH ILQDO VWDJHV RI WKH TXHVWLRQQDLUH 7KHVH VWHSV DGGUHVV WKH
NQRZOHGJHJHQHUDWLRQXVLQJWKHVRIWZDUHDQGLWVGRFXPHQWDWLRQLQWHUDFWLRQFDSDFLW\DQGLQWHUDFWLYLW\EHWZHHQWKH
V\VWHPWDVNV
0RVW UHVSRQGHQWV UHFRJQL]HG WKDW WKH V\VWHP KHOS PHVVDJHV DUH HIIHFWLYH DQG HDV\ WR XQGHUVWDQG 7KLV
LQIRUPDWLRQ LV LPSRUWDQW WR DVVXPH WKDW WKH GRFXPHQWDWLRQ SURYLGHG LV VDWLVIDFWRU\ (YHQ ZLWK WKH GLIILFXOWLHV
UHSRUWHGDERXWWKHV\VWHPXVHWKLVUHVHDUFKKDVVKRZQFOHDUO\WKDWWKHVRIWZDUHFDQDVVLVWVWKHUHVSRQGHQWVRQWKHLU
ZRUNREMHFWLYHV
,)&UHTXLUHGGLIIHUHQWDQDO\VLVWKDQWKDWPDGHWRWKH,)&$WWKLVVWDJHDUHREVHUYHGDVSHFWVRIV\VWHPLQWHUIDFH
DQG PHQX EDUV VHSDUDWRUV FRPSRQHQW VL]HV LFRQV TXDOLW\ DQG RWKHU DVSHFWV 7KH UHVXOW RI WKLV HYDOXDWLRQ ZDV
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SRVLWLYH EXW VRPH FDYHDWV VKRXOG EH KLJKOLJKWHG WKH PDLQ WKLQJ LV UHODWLYH WR WKH VL]H RI FRPSRQHQWV $OO
UHVSRQGHQWVUHSRUWHGVRPHEDUULHUFDXVHGE\WKHFRPSRQHQWVVL]HLQWKHV\VWHPVFUHHQV
1H[WWDEOHVXPPDUL]HVWKHDQVZHUVRI,&)VWHS)RUHDFKLWHPLWVKRZVWKHORZHVWDQGKLJKHVWLQWKHHYDOXDWLRQ
7KHEHVWHYDOXDWLRQRIDOOLWHPVZDVWKHPHQXEDUVSDWLDOSRVLWLRQ7KHRWKHULWHPVZHUHWKHPD[LPXPYDULDWLRQVLQ
WKH HYDOXDWLRQ SRVVLELOLWLHV EXW LW LVZRUWK QRWLQJ WKDW RQO\ RQH RI WKH VXEMHFWV HYDOXDWHGZLWK WKH KLJKHVW VFRUH
DVSHFWVRIV\VWHPLQWHUIDFH
7DEOH+LJKHUDQGORZHUUHVSRQVHIRUHDFK,&)LWHP
,QWHUIDFH&RPSRQHQWDQDO\]HG
DVSHFWV
0HQX%DU 6XEPHQXV 6HSDUDWRUV ,QIRUPDWLRQ
RQWKHVFUHHQ
)XQFWLRQVRI
6XSSRUW
7KHVSDWLDOSRVLWLRQRIWKLVFRPSRQHQW
LQWKHPRQLWRUZDV
    
7KHVL]HRIWKLVFRPSRQHQWZDV     
7KHVL]HRIWKLVFRPSRQHQWUHODWLYHWR
WKHRWKHUZDV
    
7KHFRUUHVSRQGHQFHRIWKHLFRQVWRWKH
UHVSHFWLYHDFWLRQZDV
    
7KHVL]HDQGTXDOLW\RIWKHLFRQVZHUH     

7KH OHVV LWHPVYDULDWLRQ VKRZVKRPRJHQHLW\ EHWZHHQ WKH DQVZHUV DQG WKH RSSRVLWH VKRZVKHWHURJHQHLW\7KH
VL]HRIWKHFRPSRQHQWVUHODWLYHWRRWKHUVZDVWKHPRVWKHWHURJHQHLW\DQVZHU7KHFRQFOXVLRQRIWKLVDQDO\VLVVKRZV
GLIILFXOWLHV ZLWK OHDUQLQJ DERXW WKH V\VWHP XVH 6XSSRUW IXQFWLRQV GR QRW KDYH ODUJH YDULDWLRQ ZKLFK LQGLFDWHV
DYDLODELOLW\RIWKHVHWRROVDQGSUHVXSSRVHVDGLUHFWGLIILFXOW\RIWKHXVHU
1H[WVHFWLRQZLOOSUHVHQWDOOVWHSVV\QWKHVL]HGDQDO\VLVDVZHOODVDVVXPSWLRQVDQGLPSURYHPHQWVWRWKHV\VWHP
VXJJHVWLRQV
4.3. Assumptions of the analysis 
7DEOH LV LQWHQGHG WRPDNH DVVXPSWLRQVEDVHGRQSUHYLRXV DQDO\]HV DQG VR HODERUDWHSRVVLEOH VXJJHVWLRQV WR
RSWLPL]HWKHSUREOHPVHQFRXQWHUHG
7DEOH6\QWKHWLFDQDO\VLVZLWKVXJJHVWLRQV
7RSLF $QDO\VLV
5HVXOW
$VVXPSWLRQ 6XJJHVWLRQ
'RFXPHQWDWLRQ 6DWLVIDFWRU\ 7KHV\VWHPKDVDQXQGHUVWDQGDEOHDQG
DFFHVVLEOHGRFXPHQWDWLRQ
([WHQGNQRZOHGJHPDQDJHPHQWDQG
PDQXDOV
$FFHSWDQFH 1RW6DWLVIDFWRU\ 8VHUVGLGQRWDFFHSWWKHWRROH[FKDQJH )ROORZXVHUVRQWKHXVHRIWKHV\VWHP
KHOSLQJLIQHFHVVDU\
8VHIDFLOLW\ 1RW6DWLVIDFWRU\ ,QLWLDOO\LVQRWHDV\WRXVH $SSOLFDWLRQFXVWRPL]DWLRQVDUH
QHFHVVDU\IRUWKHZRUNLQ'7,
(IIHFWLYHQHVV 6DWLVIDFWRU\ (YHQZLWKQHJDWLYHVDQDO\VLVVRIWZDUH
HQDEOHGFRQWLQXLW\RIZRUNDFWLYLWLHV
3HUIRUPDPHDVXUHPHQWRIKRZPXFK
WKHZRUNDFWLYLW\LPSURYHGZLWK
DFTXLVLWLRQDQGGHSOR\PHQWRIWKH
V\VWHP
6\VWHP
8VDELOLW\
6DWLVIDFWRU\ :LWKH[FHSWLRQVWKHXVDELOLW\RIWKH
V\VWHPZDVVDWLVIDFWRU\
,WLVQHFHVVDU\VWDUWDSURMHFWWR
LPSURYHWKHV\VWHPXVDELOLW\
5HVLVWDQFH 1RW
6DWLVIDFWRU\
7KHWHDPLVUHVLVWDQWWRXVHWKH
V\VWHP
8VHVSHFLDOV\VWHPWRPHDVXUHXVHU¶V
DELOLW\WRRSHUDWHWKHV\VWHP
&RQFOXVLRQ
,WVH[SHFWHGWKDWWKHZRUNFRXOGHQDEOHGDUHDOLVWLFDQDO\VLVRIWKHVRIWZDUH¶VXVHRQ'7,7KLVW\SHRIDQDO\VLV
FDQEHXVHG LQRWKHURUJDQL]DWLRQVZLWKUHVHUYDWLRQVEXW LW LVVXJJHVWHG WKDW LWV LPSOHPHQWDWLRQEHDGDSWHGRI WKH
564   Sandro Luís Freire de Castro Silva et al. /  Procedia Computer Science  100 ( 2016 )  557 – 564 
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